UNLV Theses, Dissertations, Professional Papers, and Capstones
5-1-2022

Revisiting the Smartphone and Learning Inventory (SALI):
Perspectives of Preservice Teachers
Bridget K. Daleiden

Follow this and additional works at: https://digitalscholarship.unlv.edu/thesesdissertations
Part of the Educational Psychology Commons

Repository Citation
Daleiden, Bridget K., "Revisiting the Smartphone and Learning Inventory (SALI): Perspectives of Preservice
Teachers" (2022). UNLV Theses, Dissertations, Professional Papers, and Capstones. 4392.
http://dx.doi.org/10.34917/31813273

This Thesis is protected by copyright and/or related rights. It has been brought to you by Digital Scholarship@UNLV
with permission from the rights-holder(s). You are free to use this Thesis in any way that is permitted by the
copyright and related rights legislation that applies to your use. For other uses you need to obtain permission from
the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons license in the record and/
or on the work itself.
This Thesis has been accepted for inclusion in UNLV Theses, Dissertations, Professional Papers, and Capstones by
an authorized administrator of Digital Scholarship@UNLV. For more information, please contact
digitalscholarship@unlv.edu.

REVISITING THE SMARTPHONE AND LEARNING INVENTORY (SALI):
PERSPECTIVES OF PRESERVICE TEACHERS

By

Bridget K. Daleiden

Bachelor of Arts - Psychology
Nevada State College
2020

A thesis submitted in partial fulfillment
of the requirements for the

Master of Science - Educational Psychology

Department of Educational Psychology, Leadership, and Higher Education
College of Education
The Graduate College

University of Nevada, Las Vegas
May 2022

© Bridget Daleiden, 2022
All Rights Reserved

Thesis Approval
The Graduate College
The University of Nevada, Las Vegas

April 6, 2022

This thesis prepared by

Bridget K. Daleiden

entitled

Revisiting the Smartphone and Learning Inventory (SALI): Perspectives of Preservice
Teachers

is approved in partial fulfillment of the requirements for the degree of

Master of Science - Educational Psychology
Department of Educational Psychology, Leadership, and Higher Education

Lisa Bendixen, Ph.D.

Kathryn Hausbeck Korgan, Ph.D.

Examination Committee Co-Chair

Vice Provost for Graduate Education &
Dean of the Graduate College

Kendall Hartley, Ph.D.
Examination Committee Co-Chair

Jonathan Hilpert, Ph.D.
Examination Committee Member

Andreas Stefik, Ph.D.
Graduate College Faculty Representative

ii

Abstract
The implications of the presence and usage of smartphone technology in learning contexts are
not fully understood. Self-regulated learning (SRL) theory offers a theoretical framework in
which smartphone use can be explored. Researchers have recently developed a measure of
smartphone use while studying, the Smartphone and Learning Inventory (SALI) (Hartley et al.,
2020b). The present study is an exploratory qualitative analysis designed to compare open-ended
responses to the 3-factor structure of the SALI. A thematic analysis of open-ended responses
from a sample of preservice teachers was conducted. The purpose of the current research is to
explore themes that may represent experiences related to smartphone use while studying, as well
as smartphone-related multitasking behaviors. Key findings are discussed in terms of their
implications for the future development of the SALI.
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Chapter 1: Introduction
Increasingly frequent use of smartphone applications has been reported among college
students in the classroom, within online learning environments, and while studying (Liu et al.,
2021; Hartley et al., 2020b). Research suggests that students tend to use smartphone apps to
connect on social media platforms, such as Snapchat and TikTok (Auxier & Anderson, 2021).
Previous research has focused on identifying relationships between smartphone use and
academic outcomes (Hartley et al., 2020a; Kirschner & De Bruyckere, 2017; Lepp et al., 2015).
Self-regulated learning (SRL) theory provides a suitable framework in which researchers can
examine smartphone use among students while learning. A result of this research is the
Smartphone and Learning Inventory (SALI) designed to measure student smartphone use as it
pertains to self-regulation and learning (Hartley et al., 2020b). Given the influence of the
smartphone on academic success (Lepp et al., 2015), the SALI is an important psychometric tool
to reliably measure self-regulated smartphone use, particularly while studying.
This study will revisit the SALI to ensure that it accurately captures the underlying
mechanisms of self-regulated smartphone use and its implications for the learner. The theoretical
framework in which the measure is examined is self-regulated learning theory, proposed by
Bandura and Zimmerman (1994) as the social-cognitive and metacognitive processes in which
students control their motivation and learning. SRL involves a foundation of 3 interactive
dimensions. These are metacognitive processes, including knowledge of and regulation of
cognition, personal epistemologies, or views about knowledge, and motivation (Bandura &
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Zimmerman, 1994; Zimmerman 1990). These dimensions encompass the set of processes in
which students self-regulate, or actively participate in, their own learning.

Self-Regulated Learning and the Smartphone
Processes underlying SRL allow the learner to take an active role in their learning by
making decisions about when, where, and how to learn. The learner’s study environment is of
particular interest in relation to the present study because the SALI is focused on behaviors that
occur while the learner is studying (Hartley et al., 2020b). In all learning contexts, the learner
must choose whether or not they will engage with their smartphones while learning. These
decisions warrant the use of strategies for learning. For example, a student may choose to leave
their smartphone in another room when studying in order to focus, self-regulating their learning
by avoiding potential distractions from notifications and opportunities to multitask with the
device. Therefore, SRL theory offers a suitable framework in which implications of smartphone
use in the study environment can be understood.
Self-regulated learning includes metacognitive processes, epistemic belief systems, and
motivational control. Metacognition allows the learner to think about their cognition, select
strategies for learning, and later reflect on and evaluate the efficacy of the strategy for their
learning (Schraw & Dennison, 1994). Students who are taught about metacognition are likely to
develop an awareness of metacognition, a variable that positively influences learning through
self-regulated strategy use (e.g., planning, implementing, monitoring, self-evaluating strategies
for learning) (Schraw & Dennison, 1994).
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A second dimension of SRL is epistemic belief systems. These are a learner’s personal
views and beliefs regarding the nature of knowledge and knowing (Bendixen & Rule, 2004;
Schommer 1990). Epistemic beliefs are thought to exist on a continuum and encompass an
integrative set of ideas about knowledge, including the certainty and simplicity of knowledge,
ideas about sources of knowledge, and justification or criteria for knowing (Bendixen & Rule,
2004; Schommer, 1990). Strategy choice and use for the purposes of self-regulated learning are
at least partially dependent on an individual’s epistemic beliefs. More developed, sophisticated
personal epistemologies are associated with greater achievement among learners (Schommer,
1990).
Motivation is a third and final dimension of SRL. Previous research has linked
motivation to SRL because strategy use must be persistent. As the learner implements new
strategies and receives feedback, they may need to adjust their strategies. SRL is dependent on
the learner persisting in their effort to meet a goal by selecting different strategies. Motivation
influences self-regulated strategy use and is a strong predictor of academic achievement (Dent &
Koenka, 2016).
Empirical evidence suggests that the use of SRL strategies contributes to academic
achievement even after controlling for ability, meaning that highly self-regulated learners tend to
achieve more positive learning outcomes than their poorly self-regulated counterparts
(Zimmerman, 1990).
SRL theory provides the framework for the current study and is the same framework
present in support of the development of the SALI (Hartley et al., 2020b). Factors of the SALI
may provide guidance for the thematic analysis of participants’ open-ended text responses.
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Finally, this study will provide an exploratory qualitative analysis of smartphone-adjacent
multitasking behaviors given the negative impacts of both smartphones and multitasking on
learning and attention (Kirschner & De Bruyckere 2017; Rosen et al., 2013).

Previous Research
Research suggests the frequency and degree of smartphone use among students and
adults is increasing, leading to unanswered questions about its effects on learning. Previous work
has explored the rapid rate of technology in different learning environments, including the
physical classroom, online course environments, and in the study environment (Hartley et al.,
2020b; Lepp et al., 2015; Rosen et al., 2013). The importance of investigating the relationships
between technology and learning are highlighted by the ongoing presence and use of
smartphones and other digital devices in various learning contexts (Liu et al., 2021; Kirschner &
De Bruyckere, 2017).
Previous research has focused on identifying relationships between smartphone use and
learning outcomes, particularly as it pertains to self-regulation (Hartley et al., 2020a, Hartley et
al., 2020b). Distractions originating from the smartphone in the learning environment have been
linked to more media multitasking, more error as distraction occurs, and poorer academic
performance overall (Carrier et al., 2015; Kirschner & De Bruyckere, 2017; Lepp et al., 2015;
Tanil & Yong, 2020). Anxiety resulting from separation from one’s smartphone has also been
associated with poor academic achievement, perhaps due to a dependence or attachment to the
technology (Konok et al., 2017; Rosen et al., 2018). As smartphone technology advances,
different avenues of use may emerge. The literature is still in need of knowledge on specific
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smartphone use while studying in order to ensure the constructs underlying its facets of use can
be accurately measured.

Prevalence of Student Smartphone Use
Smartphone ownership is increasing among college students (Hartley et al., 2020b), older
teenagers, and millennial adults (Auxier & Anderson, 2021). This cultural phenomenon and its
intersection with education warrants the need for a deeper understanding of specific, selfregulated smartphone use.
A growing body of research is focused on understanding the implications of smartphone
use for the learner. The mere presence of smartphones in the classroom tends to have a negative
impact on learning and memory recall ability, even when not in use (Tanil & Yong, 2020).
Smartphone notifications were identified as the primary distractor in an observational study of
on-task and off-task behaviors. Engagement with the smartphone while studying was also likely
to result in more time spent on off-task behaviors (Liu et al., 2021). Smartphone-related
multitasking (e.g., media multitasking) while studying has also been linked to lower levels of
SRL, specifically in terms of time management and focused effort (Hartley et al., 2020a, Hartley
et al., 2020b).
Beyond known impacts on cognitive processes, the smartphone has been linked to
changes in emotion. Heavier levels of smartphone use are linked to increased anxiety when
learners are separated from their devices (Konok et al., 2017; Rosen et al., 2018). More severe
emotional distress associated with smartphone-separation anxiety has been called FOMO (i.e.,
fear of missing out) (Rosen et al., 2018) and nomophobia, or no mobile phone phobia (Hartley et
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al., 2020b; Tanil & Yong, 2020). In light of these findings, there is a great need for research to
explore specific smartphone use among students while studying as it relates to academic success.
The central phenomenon of this research is the prevalence of student smartphone use while
studying, including self-regulated use, and its impacts on learning, specifically SRL.

Purpose of the Present Study
Previous research has largely focused on quantitative analyses of self-regulation and
smartphone use. The present study utilizes a qualitative exploratory design to examine openended response data from preservice educators in an effort to understand smartphone use as it
relates to SRL. The purpose of the current study is twofold: 1) To understand how preservice
teachers are using their smartphones while studying, and 2) to revise the SALI to include
smartphone related behaviors by preservice teachers that are not captured in the current measure.
This study addresses the following research questions:
1. What smartphone related behaviors do preservice teachers report while studying?
2. How do preservice teachers report using their smartphones to multitask?
3. Does the SALI accurately capture self-regulated smartphone use?
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Chapter 2: Review of Literature

Overview of the Smartphone and Learning Inventory (SALI)
The Smartphone and Learning Inventory (SALI) was developed by Hartley et al. (2020b)
in an effort to measure individual differences in self-regulated smartphone use as it relates to
learning. The measure has demonstrated a 3-factor structure in prior work and consists of 4
subscales intended to assess constructs related to self-regulated learning, including avoiding
distraction while studying, multitasking while studying, mindful phone use, and phone
knowledge (Hartley et al., 2020b). Its intended purpose is to gain a deeper understanding of
smartphone use and its associations with self-regulated learning. As noted by the authors and
developers of the measure, multitasking and avoiding distraction are of particular interest while
the learner is studying in relation to SRL while the remaining constructs, mindful phone use and
phone knowledge, can be measured outside of this specific learning context.
An initial exploratory factor analysis of the variables (i.e., avoiding distraction,
multitasking, mindful phone use, and phone knowledge) revealed strong negative correlations
between Avoiding Distraction While Studying items and Multitasking While Studying items.
The result was two dimensions, avoiding distraction and multitasking, merging into one factor,
Focus on Studying. Items related to multitasking while studying were reverse scored to account
for the negative relationship between focus and multitasking while studying. A second
exploratory factor analysis produced a 3-factor structural model based upon eigenvalues greater
than 1 (Hartley et al., 2020b).
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A final confirmatory factor analysis indicated a good fit for the 3-factor model (RMSEA
= .0578). The comparative fit index results (CFI = .93) fell short of the recommended cutoff of
.95. The authors found the removal of Phone Knowledge items improved the model fit from .93
to.95, but this modification demonstrated a negative impact on reliability. Ultimately, Phone
Knowledge items were retained in favor of greater reliability overall. The factor was relabeled
Phone Expertise in the final conceptualization.

Focus on Studying
Avoiding Distraction. Avoiding distraction while studying reflects strong SRL skills as
the learner makes decisions to minimize or avoid interference while learning. This construct
reflects cognitive resource management in which the learner recognizes a negative impact on
cognition and takes steps to avoid distractions in favor of better learning outcomes.
Multitasking. Multitasking while studying reflects poor SRL skills given the learner’s
intention to engage in multiple tasks simultaneously. Multitasking behavior can be explained by
rapid task-switching and increased cognitive resource expenditure as the learner seeks to divide
their cognition and attention between tasks. Attempts to multitask have been associated with
interference in the brain unless a behavior is automated, or able to be performed with little to no
information-processing (Kirschner & De Bruyckere, 2017).

Mindful Phone Use
A third construct, mindful phone use, refers to the learner’s metacognitive awareness and
behavior in terms of cognitive resource management (Hartley et al., 2020b; Schraw & Dennison,
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1994). In terms of self-regulated smartphone use, knowledge of cognition and awareness of
attention become important tools for SRL in the presence of the smartphone.

Phone Expertise
Finally, phone knowledge items were developed to capture information related to the
learner’s understanding of how to use their device. Of particular interest is the learner’s ability to
manage notifications and other potential interference that may create distractions from learning.
A growing interest in the associations between smartphone use and academic outcomes
have led researchers to develop several other measures of smartphone use while studying,
including the Media and Technology Usage and Attitudes Scale (MTUAS) (Rosen et al., 2013)
and additional measurements which aim to identify Problematic Smartphone Use (PSU). PSU
has been characterized by compulsive mobile phone use as well as addictive patterns of
engagement with the smartphone (Lepp et al., 2015). Previous research has also suggested that
nomophobia, a fear of being without a smartphone, is associated with decreased academic
achievement and increased levels of anxiety among students (Lepp et al., 2015; Rosen et al.,
2018).
Other approaches to exploring the relationship between smartphone use and academic
success have utilized observations (Liu et al., 2021; Rosen et al., 2013) and interventions
(Hartley et al., 2020a) in an effort to measure smartphone use among samples of college
students. Recent studies have also included data from applications that are installed and
continuously running on the phone in order to gain an accurate measure of smartphone use
(Rosen et al., 2018). These applications (e.g., Screen Time by Apple, Digital Well-Being by
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Android) offer a look at patterns and frequency of use. App usage data is an objective measure of
smartphone use as it relies on quantified data that is factual and less open to interpretation
(Creswell & Guetterman, 2019). The data are less biased than self-report measures that may be
less accurate in terms of frequency of use.

Smartphone Use and Learning
Smartphone use among students and instructors in various learning environments has
been linked to differences in self-regulated learning skills. While smartphone users tend to be
aware of its impact on their attention, students continue to engage with their devices in different
learning environments, including the classroom, online courses, and while studying (Hartley et
al., 2020b). Students primarily use their devices to connect with one another, through messaging
and social media apps (Rosen et al., 2013). Students tend to engage in other tasks while using
their smartphones as well, and this multitasking has a negative effect on learning, both within
cognitive processes and in academic achievement (Rosen et al., 2018; Uncapher et al., 2017).
Smartphone use tends to distract students and is associated with lower achievement and less time
spent studying overall (Kirschner & De Bruyckere, 2017; Lepp et al., 2015).
Recent studies have identified brief interventions which may be effective in supporting
SRL as well as addressing known negative outcomes related to smartphone use and learning.
One such intervention study involving structured goal setting activities demonstrated a
significant, positive correlation between academic achievement and cognitive resource
management, a component of SRL (Hartley et al., 2020a).
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Self-Regulated Learning Framework
The present study is situated within the theoretical framework of self-regulated learning
(SRL) theory. SRL consists of three main dimensions: metacognition, motivation, and
epistemological beliefs (Zimmerman, 1990; Zimmerman 2000).
SRL is dependent on awareness of metacognitive processes and self-regulatory strategies,
a continuous self-feedback loop of learning effectiveness, personal initiative and persistence, and
the use of strategies to achieve goals (Zimmerman, 1990). A central aspect of metacognition is
regulation of cognition in which the learner demonstrates and applies control over their
knowledge in order to achieve a specific outcome or goal (Bendixen & Hartley, 2003; Schraw &
Dennison, 1994).
Additionally, epistemological beliefs, or beliefs about the nature of knowledge and
knowing, tend to influence the potential development of SRL through various perceptions of
self-efficacy and intrinsic value (Hofer & Pintrich, 1997). The final component of SRL,
motivation, is correlated with epistemological beliefs regarding persistence, effort, and goal
orientation. Specifically, previous work has related perceptions of intelligence and ability to
motivational styles as well as SRL (Dweck & Leggett, 1988). Researchers have proposed that
commitment to learning, or mastery goal orientation, tends to relate to the development and
application of SRL as well as academic achievement (Bouffard et al., 1995).

Metacognition
Highly self-regulated learners actively participate in and take control of their learning by
engaging in metacognitive processes, including reflection, understanding, and control over one’s
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thoughts (Bendixen & Hartley, 2003; Schraw et al., 2006; Schraw & Dennison, 1994). Previous
research indicates that metacognition is necessary in controlling self-regulatory processes to
plan, organize, and monitor progress towards goals (Zimmerman, 1990). Increased awareness of
metacognition is also associated with greater decisiveness in one’s approach to learning as
effective strategies must be selected and employed to achieve goals. Using forethought, or
planning, to analyze tasks and set goals for their learning, students engage in SRL. By
monitoring their progress toward goals and reflecting upon performance, students can
successfully take control of and self-regulate their learning (Zimmerman, 1990; Zimmerman,
2000).
Research indicates that learning outcomes are improved when students have been
educated about metacognition and given opportunities to develop their metacognitive skills
(Schraw & Dennison, 1994). Increased awareness of metacognition has been linked to the
application of strategies for learning and information-processing skills (Schraw & Dennison,
1994). However, knowledge of metacognition must be coupled with the appropriate use of
strategies to successfully regulate one’s learning and attain positive outcomes (Zimmerman,
1990).
At the level of self-regulation, the learner uses metacognition to assess and manage
interference. Effort is necessary to avoid distractions, and for smartphone users this might mean
turning the device off while studying or attending lectures. In their nature, notifications from the
smartphone are distracting, producing sounds and visual cues that place demands on our limited
cognitive resources. Other smartphone features (i.e., silence, Do Not Disturb) allow the user to
avoid notifications altogether, at least for a period of time. Distractions such as notifications
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cause interference that can cause distraction and interruptions when the learner chooses to
engage with their device and other distractors. Therefore, taking actions to avoid distraction by
managing notification settings and the ringer are examples of strong SRL skills.
Metacognitive processes led to the development and testing of other learning strategies
for self-regulated learners, including seeking a positive study environment. By reflecting on the
degree to which smartphones and similar devices are harmful to their own learning, individuals
can use SRL strategies, such as seeking a quiet and calm study environment without distractions
in order to achieve academic goals. A learner’s knowledge of their own cognition tends to
influence their choices about smartphone usage (Hartley et al., 2020b). This highlights a
demonstrated need to educate students about metacognition (Sigelman & Rider, 2019). Further,
the relationship between academic achievement and the metacognitive processes of SRL suggest
a need to explore patterns of current self-regulated smartphone use. In response to these stated
needs in the literature, the current study’s, research question 1 regarding app use while studying
seeks to investigate self-regulated smartphone use while studying while research question 2
focuses on self-reported media-multitasking behaviors.

Motivation
A key component in SRL is motivation and its impact on choice and behaviors. Highly
self-regulated learners are likely to be self-starters, seeking information and advice to selfinstruct and demonstrating persistence in their efforts to learn (Zimmerman, 1990). Motivation
tends to positively affect students’ perceptions of self-efficacy, increasing motivation to learn as
learners become more confident in their academic abilities (Zimmerman, 1990). The physical
environment in which learning takes place is also impacted by motivation, as the learner seeks
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physical spaces and environments in which they believe they are most likely to learn
(Zimmerman, 1990).
Self-motivation involves achieving goals, which can increase perceptions of self-efficacy
as the learner becomes more confident in their academic abilities. In turn, a highly self-regulated
learner is likely to set increasingly more challenging goals for themselves, further impacting
perceptions of self-efficacy as it is both a motivator and a product of attempts to learn
(Zimmerman, 1990).
To measure processes of SRL, researchers developed the Motivated Strategies for
Learning Questionnaire (MSLQ) (Pintrich et al., 1991). The MSLQ is an established
psychometric measurement tool designed from social-cognitive learning theories that is often
used to predict students’ academic performance (Credé & Phillips, 2011). Although its 15
subscales vary in their ability to predict academic performance, the measure is useful for
examining context-specific and task-specific SRL processes.
A new conceptualization of the MSLQ suggests that the latent factor structure of the
model can be reduced to 3 factors related to motivation and regulation (i.e., value, expectancy,
and self-regulation). A subsequent confirmatory factor analysis of the 3-factor structure supports
this revision of the MSLQ for predicting academic performance (Hilpert et al., 2013). Two
subscales can be used to measure SRL and predict academic performance (i.e., metacognition
regulation, effort regulation). These are limited, however, in addressing how the smartphone may
play a role in existing relationships between SRL and academic success.
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Epistemological Beliefs and Motivation
Self-regulated learning skills concern personal epistemologies, or individuals’ beliefs
about learning abilities, perceptions of how knowledge is acquired, and the nature of knowledge
itself (Bendixen & Hartley, 2003; Bendixen & Rule, 2004; Schommer, 1990). Researchers tend
to agree epistemological beliefs are multidimensional and independent of one another.
Dimensions of epistemic belief systems are certain versus simple knowledge (i.e., the existence
of absolute versus discrete knowledge) and fixed versus growth mindsets (i.e., the belief that
intelligence and ability are static versus malleable) (Bendixen & Hartley, 2003; Dweck &
Leggett, 1988). Previous work suggests that epistemological beliefs correlate with academic
performance as well as motivation (Hofer & Pintrich, 1997). It has been suggested that this
system of beliefs allows the learner to become more persistent and independent in their efforts
(Schommer, 1990).
With regard to motivation, certain epistemologies have been associated with SRL through
mechanisms of self-efficacy, growth mindset, and mastery goal orientation (Dweck & Leggett,
1988; Hofer & Pintrich, 1997). Motivation to learn tends to involve self-efficacy, or the extent to
which an individual believes they are capable of learning and performing. The learner’s
perception of self-efficacy is thought to be a motive to learn and a result of learning trial-anderrors (Zimmerman, 1990). Motivation and its influences on behavior are critical to the
development of SRL.
Research indicates that motivation is linked to academic performance through SRL.
Underlying psychological dimensions of motivation include goal-orientation and mindset
(Dweck & Leggett, 1988). Motivation tends to influence learning through behaviors that result
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from specific goal-orientations. For example, a learner’s goal of mastering material and
increasing their knowledge is characteristic of mastery goal-orientation. Mastery goal-orientation
has been associated with beliefs that knowledge can be acquired through effort and persistence
(Dweck & Leggett, 1988).
Mindset is another dimension of motivation that can impact the development of SRL.
Mindset can be classified into two general beliefs. Growth mindset involves beliefs that
knowledge can be acquired with hard work and persistence. In contrast, the fixed mindset is
associated with beliefs that an individual is born with a certain amount of intelligence that is not
liable to grow, even with great effort (Sigelman & Rider, 2019).
SRL is more closely linked to growth mindset than fixed mindset as a learner with a fixed
mindset is unlikely to put forth the effort needed to take control of their own learning. Students
with fixed mindsets are also less likely to engage in SRL by monitoring their learning because
they do not believe that knowledge can be improved (Sigelman & Rider, 2019).
Mastery goal orientation and growth mindset tend to involve students’ pursuit of
challenges and perseverance through difficult tasks using SRL strategies (Dweck & Leggett,
1988). Students must set goals for their learning, assess progress, evaluate achievement, and
adjust strategies when learning is not optimal. These behaviors exemplify motivation to succeed
in regulating one’s own learning and education, but more information is needed in order to
understand the connection between decreased motivation and smartphone use among students.
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Media Multitasking
Media multitasking is the focus of a growing body of literature related to outcomes of
technology on student learning (Rosen et al., 2013; Uncapher et al., 2017). The term media
multitasking typically involves multitasking with a device, such as a smartphone, while
attempting to perform an outside task simultaneously, such as studying (Uncapher et al., 2017).
Engaging in media multitasking forces the student to divide their attention and has been found to
harm motivation and engagement (Wammes et al., 2019), GPA, reading comprehension, and
reading efficiency (Uncapher et al., 2017).
Researchers have suggested that the nature of multitasking is more likely rapid taskswitching back and forth between tasks, sometimes subconsciously (Kirschner & De Bruyckere,
2017). These cognitive processes and other processes that are not automated are unable to
overlap, further taxing cognitive resources and thereby contributing to heavier cognitive loads
(Kirschner & De Bruyckere, 2017). Researchers have also found that multitasking (e.g., passing
notes while listening to a lecture, talking while reading, listening to music while studying, etc.)
contributes to more time spent on a task overall, resulting in poor academic achievement
(Alghamdi et al., 2020; Carrier et al., 2015; Lepp et al., 2015, Hartley et al., 2020b; Kirschner &
De Bruyckere, 2017).
A highly self-regulated learner is more likely than a poorly self-regulated learner to
consider the impacts of distractions from smartphone use and media multitasking on their
progress toward a goal and take action to avoid engaging in the patterns of behaviors.
Media multitasking is a new conceptualization of multitasking in light of technology that
has emerged. Recent research has proposed that media multitasking is concerned with the use of
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a digital device (e.g., smartphones and laptops) while simultaneously engaging in another task.
Commonly referenced examples of media multitasking are social media use while studying,
testing messaging in class lectures, and watching TV while scrolling through various smartphone
applications.
When media multitasking (e.g., attending to social media on the smartphone and taking
notes) the learner is attempting to divide their attention between tasks (Kirschner & De
Bruyckere, 2017; Lepp et al., 2015; Rosen et al., 2013. Research shows that these behaviors are
linked to decreased performance on each task (Carrier et al., 2015; Kirschner & De Bruyckere,
2017). Interference may lead to distraction and become an interruption to learning when the
learner chooses to engage (Gazzaley & Rosen, 2016). This proposed framework on media
multitasking can be conceived within the framework of SRL theory as choices about avoiding
distraction and interruption coincide with regulation of cognition. Mindfulness of the nature of
multitasking can also be thought of as knowledge of cognition and is likely influenced by
epistemic beliefs and motivation, as well.
In terms of SRL, the learner must become aware of their thought processes and use
metacognitive strategies to be aware of the impacts of multitasking on their learning. Attempting
to attend to more than one task at a time is taxing and places demands on our limited cognitive
resources and increasing cognitive load (Kirschner & De Bruyckere, 2017).
In addition, the learner is better able to self-regulate when engaging in a self-feedback
loop to identify, employ, and evaluate strategies to avoid interference and distraction
(Zimmerman, 1990). Avoiding distraction is critical in SRL as the learner must make decisions
to actively avoid interference from outside sources, including the smartphone. When strategizing
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to minimize interference, the learner demonstrates effort to avoid distraction that can lead to
interruptions from learning (Gazzaley & Rosen, 2016). Awareness and mindfulness of the nature
of interference, referred to as “digital metacognition” is critical for the learner to engage in
metacognitive processes in order to self-regulate learning effectively (Carrier et al., 2015).
Although multitasking demonstrates negative effects on learning, task completion, and
achievement, research continues to find that students engage in multitasking in the physical
classroom, in online courses, while studying, and while completing homework (Carrier et al.,
2015). This may be due to students’ beliefs about the smartphone and its ability to be helpful
(Carrier et al., 2015; Hartley et al., 2020b). Ultimately, any benefits of smartphone use while
learning are likely outweighed by negative effects on cognition and emotion.
Researchers have uncovered negative learning outcomes through several measures
designed to assess distractions, media multitasking, and issues with focused attention while
studying. These measures include Distractions While Studying (DWS) (Troll et al., 2021) and
observations of on-task and off-task behaviors (Liu et al., 2021). However, the literature lacks a
deeper understanding of the nature of smartphone interference in independent study and open
learning spaces, outside of the classroom environment (Wammes et al., 2019). This gap in
knowledge is addressed in the present study through research question 2.

The Current Study
The current study sought to explore specific smartphone use in the study environment
and multitasking patterns among a sample of preservice teachers within the framework of SRL
theory. Figure 1 offers a visual representation of the concepts within the theoretical framework
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of SRL theory. This study is part of a larger project intended to support the measurement of
smartphone use while learning. Patterns within the data were identified as themes and analyzed
with a focus on how themes may relate to the dimensions of SRL as seen in Figure 1 and the
factors of the Smartphone and Learning Inventory (SALI).
Research question 1 (i.e., What smartphone related behaviors do preservice teachers
report while studying?) was developed to address a gap in research regarding specific
smartphone use among students and how this use can be explored through SRL processes (e.g.,
avoiding or engaging with distractions, avoiding or engaging in media multitasking, etc.). In
terms of SRL, data analysis of participant responses to open-ended questions may provide insight
regarding students’ motivations, metacognitive awareness, and epistemic beliefs related to
smartphone usage while studying. For example, a student that reports engaging with social media
while studying may not demonstrate strong metacognitive awareness as they choose to engage
with interference while learning. Figure 1 lays out components of metacognition, including
knowledge of cognition and regulation of cognition, that can provide context for understanding
common themes of smartphone use while studying.
Question 2 (i.e., How do preservice teachers report using their smartphones to multitask?)
aims to explore self-reported media-multitasking behaviors among the sample of preservice
teachers to identify media multitasking patterns. The framework of SRL theory provided in
figure 1 can be used to examine multitasking and its relationship to components of SRL. This
conceptual map may offer additional context to examine multitasking, levels of self-regulation,
and smartphone use while learning.
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An analysis of open-ended responses can provide more information than quantitative
analysis alone, and rich information is needed in this area as technology continues to advance.
Additionally, research question 2 may provide information that provides context for levels of
self-regulated smartphone use among students.
Finally, research question 3 (i.e., Does the SALI accurately capture self-regulated
smartphone use?) attempts to add to the validity evidence of the 3-structure factor of the SALI by
analyzing open-ended responses to address potential gaps and inconsistencies within the
measure, in an ultimate effort to ensure the constructs of the SALI can be validated for its use as
a psychometric tool in future educational research.
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Figure 1. Concept Map of Theoretical SRL Framework
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Chapter 3: Methodology

Participants
Education students (N=210) responded to an online survey in order to fulfill an academic
course requirement. Participants were 168 undergraduate and 42 graduate students (164 female,
46 male) enrolled in education majors at a large research university in the southwest United
States. Ages ranged from 18-53 with a mean age of 23.39. The study was approved by the
university’s Institutional Review Board prior to data collection. Responses were collected from
May 2020 to May 2021.

Design
The current study is part of a larger project related to developing a revised SALI measure
and can be conceptualized as a qualitative extension of the previous work (Hartley et al., 2020b).
Following the guidance of Creswell and Guetterman (2019) an exploratory qualitative design
was chosen to explore open-ended text response data. A thematic approach to data analysis was
selected to identify themes regarding smartphone use while studying and multitasking behaviors
among the sample (Braun & Clarke, 2006).

Data Gathering Strategies
After completing a battery of measures related to student success and technology usage,
participants were asked to respond to a total of 7 open-ended questions related to common
smartphone practices while studying. Question 2 (i.e., “What do you do with your smartphone
while studying?”) was chosen for the analysis given the purpose of this study to explore specific
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smartphone use while studying. Question 5 (“Do you tend to multitask while studying? If so,
how?”) was chosen for concurrent analysis in order to explore self-regulation while studying.

Data Analysis Approach: Thematic Analysis
Given the focus of the present study on describing and interpreting specific smartphone
use while studying, open-ended data was analyzed using a thematic approach, as conceptualized
by Braun and Clarke (2006). Following this guidance, a preliminary exploratory analysis was
performed by first reading over all responses to obtain a general sense of the data.
Next, responses were coded in two phases to generate initial themes that inform the
research questions. Open coding was first conducted for each set of responses by identifying
potential answers to each research question, placing these idea units within a set of text brackets,
and adding these codes to a running list of open codes (Braun & Clarke, 2006; Creswell &
Guetterman, 2019; Merriam, 2009). In vivo codes and meaning units of individual words were
chosen to retain participants’ actual wording as closely as possible.
Axial coding was conducted subsequent to open coding by merging similar codes into
broader conceptual themes in an effort to identify common patterns of smartphone use (Merriam,
2009). This phase of coding is consistent with the process of searching for themes in thematic
analysis (Braun & Clarke, 2006). Themes were labeled with simple names (e.g., social media
use, entertainment, etc.) and assigned with a color and a number for clarity.
Following open and axial coding, themes were reviewed to ensure that all experiences
were captured by a singular theme. These themes have been descriptively labeled and defined in
order to best describe the overall story of each dataset (Braun & Clarke, 2006).
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Methods of Validation
In an effort to enhance the validity and credibility of the findings, a variation of an
external audit was conducted on a small, random sample of 10 participant responses. An
individual outside the study reviewed the process of analysis and evaluated themes, subthemes,
and their definitions according to guidance from Creswell and Guetterman (2019) and Braun and
Clarke (2006). The external auditor is a doctoral candidate with expertise in Educational
Psychology.
A detailed description of the steps to thematic analysis (Braun & Clark, 2006) was
compiled by the researcher and provided to the auditor in order to instruct this variation on an
external audit. The sample of 10 open-ended text responses were reviewed by the individual
auditor. The individual was asked to code the sample by identifying potential answers to the data
collection prompt. Next, the auditor was asked to compile a list of open codes, group these into
themes based on similarities, patterns, and synonyms. Finally, these groups were referenced by
the auditor and the researcher in comparison with the reported findings of this study.
The external auditor reported that the themes found in the analysis of the current study
appeared to be logical, appropriate, and grounded in the data. A list of initial themes generated
by the auditor from this variation of an external audit demonstrated that the initial themes to
emerge from the sample were all present in the data. Although some themes and subthemes were
not present in the sample, the external auditor found that the themes made sense and were
consistent with SRL theory.

25

In revisiting the Smartphone and Learning Inventory to ensure the constructs intended to
be measured are captured accurately, this study aimed to gain a deeper understanding of current
and specific smartphone use through thematic analysis by identifying themes that may contribute
to a revised version of the SALI.
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Chapter 4: Findings
In this chapter findings from the thematic analyses are presented. Themes of smartphone
use while studying and themes of multitasking while studying have been organized and
described in terms of the SRL framework. With regard to SRL, the most interesting and
noteworthy themes to emerge from each analysis are listed below.
Guided by Braun and Clarke’s (2006) process of thematic analysis, the data was first
analyzed by reading through participants' responses and considering potential answers to the
study's research questions. Analysis began with a review of the data associated with the first
open-ended question, “What do you do with your smartphone while studying?” to gain a general
sense of the overall story told by the data.
Phase two of thematic analysis was the process of open coding in which singular words
with potential to inform the research questions were placed within text brackets. Open codes
were added to a running list to best organize the growing number of open codes, seen in
Appendix A.
In the third step of thematic analysis, searching for themes, open codes were merged in a
search for initial themes. Axial coding was completed by merging similar codes together in an
effort to form broader categories of smartphone use. The process involved collating codes into a
list of initial themes that could inform the current study’s research questions (Braun & Clarke,
2006). Open codes that were placed into clusters together during axial coding were synonyms
(e.g., focus, concentrate) or otherwise similar to one another (e.g., Instagram, TikTok, etc.). For
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example, open codes related to specific app usage were initially categorized through axial coding
into themes such as "Social Media Use."
Appendix B provides a screenshot of the analysis, depicting open codes within the raw
data as well as a list of initial themes generated during this phase. The list of initial themes was
generated by collating similar codes, first in a list and then by color codes. Different colors were
used to clearly label the initial themes to emerge during axial coding and the responses that
represented these themes.
Following open coding and axial coding, the data was revisited in a fourth phase of the
analysis to check the findings with the data and the list of open codes. Initial themes were
reviewed for overlap and reorganized into a set of final themes. Underlying subthemes emerged
from broad categories of smartphone use at this time. For instance, social media use appeared to
fit within several broader themes (e.g., communication or entertainment) depending on the
reported intention of use. Other themes were reorganized and reduced to subthemes to tell a more
cohesive story of the data. Final themes and subthemes were organized in a table and compared
with the list of researcher-generated open codes as well as the raw data to determine the accuracy
of the findings.
Phase five, labeling and describing themes (Braun & Clarke, 2006), was informed by the
data as well as by the conceptual model presented in Figure 1. In the sixth and final step of
analysis, interesting and detailed quotes were selected from the data to provide examples for
each theme (Braun & Clarke, 2006; Yeung & Yau, 2022).
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Themes that emerged from the analysis reflect self-reported smartphone use while
studying among this sample of participants. These steps were also performed in a concurrent
analysis of a dataset corresponding with the second prompt (i.e., “Do you tend to multitask while
studying? If so, how?”).

“What do you do with your smartphone while studying?”
Students responded to the above prompt with details about their behaviors related to
regulating their smartphone use while studying. Six themes and 14 subthemes emerged from the
data, representing themes of smartphone use among preservice teachers while studying.

Table 1. Themes of Smartphone Use while Studying
Themes
Communication

Notification Management

Study Tool

Subthemes
Active Communication

Definitions
Intention to connect by
initiating contact (e.g., text
messaging, social media)

Passive Communication

Phone off

Intention to be accessible
by responding or replying
to incoming
communication
Phone powered off

Do Not Disturb Mode

All notifications off

Ringer Off

Ringer silenced; vibration
notifications allowed

Notifications Allowed

Notifications left
unmanaged
Phone is a helpful study
tool

Good Study Tool
Bad Study Tool
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Phone as a hindrance to
learning

Music

Entertainment

Perceptions of Enhanced
Focus

Impression that music
increases ability to focus

Interference

Music creates distractions
while studying
Phone used to cure
boredom from studying

Curing Boredom
Break from Studying

Temptation

Failing to Abstain

Resisting Temptation
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Phone used for
entertainment during
breaks from studying
Phone presents an
irresistible temptation and
learner cannot avoid use
Phone presents temptation
but is not used while
studying

Communication
Communication while studying via the smartphone was developed as a theme by
combining initial themes of sending texts to friends, exchanging direct messages on social
media, and initiating or answering phone calls. In an effort to distinguish each subthemes of
communication, a focus was placed on students’ reported intentions behind communicating
while studying given the importance of metacognition and mindful phone usage to SRL.
Students reported communicating with their smartphones while studying in order to
connect with others. The behaviors reflected by this theme highlight a tendency of students using
their devices to communicate with others. A subtheme of communication, labeled “Active
Communication,” involves an active style of communication in which the student chooses to
reach out to others through their smartphone, initiating communication by sending text messages,
direct messaging on social media, and making phone calls. When asked about smartphone
behaviors while studying, a participant reported this example of active communication :
“Listen to music, or text classmates about the assignents” (A10)
A second subtheme of communication to emerge is “Passive Communication,” which
consists of communicative behaviors that are responsive rather than initiative in nature. An
example is provided below.
“I answer notifications from text messages or phone calls.” (A40)
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Passive communication also occurs through screening in which students make choices to
monitor incoming notifications for importance and urgency. Participants mentioned that they are
responsive only to family and in case of emergency.
“Usually my phone is on do not disturb so only family who call me with
important information is able to come through…” (A180)
“I leave it alone, and just check messages to see if they're urgent.” (A64)
Together, these subthemes emerged to provide details about communication and its role
in self-regulated smartphone use. Key differences in the learners’ intentions behind their
decisions to communicate actively, passively, or not at all while studying are distinguished with
regard to the SRL theoretical framework.
This distinction is important in terms of SRL strategy use and future SRL skill
development. Those who reported initiating phone calls or messages while studying display poor
SRL skills given the engagement with tasks unrelated to studying. Similarly, those who reported
answering calls, texts, and social media notifications while studying demonstrate lower levels of
SRL. Students can take more control over their learning by avoiding irrelevant communication
that can interfere with studying and learning.

Notification Management
An important theme to emerge from analysis provides information about the strategies
and techniques students use to manage smartphone notifications while studying. This theme
encompasses increasing levels of notification management in 4 subthemes: Phone Off, Ringer
Off, Do Not Disturb Mode, and Notifications Allowed. Notification management settings
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become useful to students that choose to engage in passive communication while studying. There
appears to be a range of smartphone notification management among students. At the strictest
level of management, students turn their phones off altogether to prevent potential distractions
while studying. This subtheme “Power Off” is demonstrative of both mindful phone use and
concerted efforts to focus on studying because the student eliminates distractions and avoids
media multitasking.
At the level below Phone Off is the subtheme “Do Not Disturb.” This subtheme consists
of strict notification management through built-in smartphone features that mute audible and
vibrational notifications. Do Not Disturb allows the learner to control incoming notifications
(i.e., silencing and disabling all notifications) to prevent smartphone distractions and
interruptions while studying. Not all responses that make up this theme explicitly stated that this
level of notification management was provided by the feature for silencing notifications.
However, each response details silencing all notifications without turning off the phone
altogether. A common term used by students that is included within this theme was “silencing
the phone,” as seen here:
“I usually put my phone at a distance from me and under a book or
pillow. I also put it on silent and just check my phone if I have incoming
calls or during breaks. (A87)
At the next level below “Do Not Disturb” is “Ringer Off,” in which students choose to
turn the ringer off but do not power off the phone to eliminate all distracting notifications.
Instead, students may silence the ringer and allow vibration notifications. While this level of
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notification management may reduce some distractions, it is unclear due to lack of detail, how
visual-only notifications tend to occur.
Vibration notifications are of particular interest here as these must be managed separately
and in addition to other notifications for best outcomes. Some students provided details about
silencing the ringer and allowing vibrations, suggesting that there is at least some confusion
about the utility of vibration notifications for managing distractions. Demonstrated by the
following excerpts, students may choose to allow vibration notifications while studying:
“It is usually within reach, set to vibrate. I will occasionally check
notifications.” (A177)
“I have my smartphone near me when I am studying. I have it on vibrate
only.” (A178)
Some students expressed the sentiment that vibrations were useful for screening their
texts and calls for importance or emergency.
“What I do is set it aside and make sure I have my focus on studying. I
don't ever turn off my phone in case of an emergency, but I do put it in
vibrate mode.” (A84)
“I leave it in the charger and place it behind my computer to keep it outof-sight and out-of-mind. However, I do need to be on alert, so I leave
the phone on vibrate so as to answer any important phone calls I get.”
(A109)
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Vibrations are a form of notification intended to alert the user to the phone, albeit in a
more discrete manner than other notifications. The potential to alert the smartphone user to a
notification is clear:
“It is usually sitting right next to me face down so I don't see a
notification but can feel in the phone buzzes for texts and phone calls.”
(A49)
Students make decisions to turn off noisy notifications from the smartphone to better
focus on learning, but vibrational notifications may replace the ringer and essentially cancel out
attempts to avoid distraction. These vibrations can be viewed as interference when left
unmanaged given the noted potential to distract learners, even briefly.
The fourth and final subtheme to emerge from Notification Management is “Notifications
Allowed.” Many of the participants reported that they allow incoming notifications while
studying. It is possible that these smartphone users do not possess the necessary phone
knowledge to manage notifications effectively. The nature of unmanaged notifications has
broader implications for SRL as discussed in Chapter 5.

Study Tool
Throughout the response data, students noted the potential of the smartphone to act as a
tool in academic tasks, especially studying. Students reported a tendency to use various apps and
internet browsers on their phones to assist with gaining information, clarifying definitions, and
working on tasks that are relevant to learning. However, students also reported perceptions of
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negative effects on their learning from using the phone while studying, even as a tool, due to its
potential for interference, distraction, and interruption of learning.
“I either use it to look up information, turn in or work on assignments,
or often, unfortunately, get distracted.” (A98)
Smartphone applications offer opportunities to gain information that may deepen the
student’s understanding of course material. Apps can provide helpful resources for studying,
including calculator apps, supplementary YouTube videos, apps for notetaking, word-processing,
and time management. Students expressed the value of accessing these tools and frequently
mentioned using Learning Management System (LMS) apps on their smartphones to aid in
studying.
“I check course information using the Canvas app. I also search
definitions on my phone sometimes when their are words I do not know
the meaning of. I also listen to music while I study.” (A4)
“I use my phone to look up information, log into my classes and
sometimes use certain apps to study.” (A159)

Music
Students described a theme of listening to music with their smartphones while studying.
Listening to music while studying can be categorized in two subthemes according to the learner’s
intentions in choosing to listen to music: “Perceptions of Enhanced Focus” and “Interference.” A
number of students wrote about using music while studying as a way to increase their selfefficacy for maintaining focus on their academic tasks. These students tended to describe their
36

use of music as background noise or ambiance that enhanced their focused attention, as detailed
below:
“I play music or a back ground video to help me concentrate.” (A128)
“I usually plug it in to charge and play music to help me focus.” (A153)
Conversely, other students expressed that music is distracting while studying and
therefore chose not to listen to music or other background noise, including TV shows. This
subtheme was named for the potential of music to interfere with learning processes. Student
responses, such as the sample provided below, suggest good SRL since metacognition about the
impacts of interference and mindful phone use seem to be factor into the choice to avoid
extraneous noise while studying.

Entertainment
Students reported using their smartphones and apps for purposes of entertainment and
alleviating boredom while studying. Apps for streaming TV shows and movies, playing mobile
games, accessing social media, YouTube, and other video hosting sites were frequently named
and explained as entertainment.
Smartphone use for entertainment while studying ranged from relatively light use (e.g.,
using the phone during breaks) to more frequent levels of use (e.g., watching TV, holding
conversations while studying, etc.). The findings suggest that students are using their smartphone
for social media quite often while studying, most notably using Instagram, TikTok, Twitter, and
Facebook. This type of smartphone use is not uncommon and appears to be growing in frequency
(Auxier & Anderson, 2021; Cheever et al., 2021).
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Subthemes of entertainment were classified with reference to the SRL framework as well
as the learner’s intentions and mindfulness of phone usage. Two primary subthemes emerged to
distinguish entertainment during studying and entertainment during breaks from studying. The
first was labelled “Curing Boredom,” and represents purposeful efforts to alleviate boredom by
engaging with different apps while studying. Second, the subtheme “Break from Studying”
captures responses in which students indicate using the phone for entertainment as a break from
studying. The latter is a better SRL strategy since steps are taken to avoid using the smartphone
while studying.
A secondary behavior that students reported within the subtheme of Curing Boredom is
the act of “checking in” with the phone. According to participants, checking in typically involves
scrolling, browsing, and checking social media or other apps. Several participants were able to
shed light on how checking in with social media can alleviate feelings of boredom:
“I usually check social media when I get bored or if I get an interesting
notification.” (A12)
“I usually place it next to me and just check notification, occasionally
answering texts/Snapchats or Googling something.” (A184)
Other students who reported using their smartphones for entertainment suggested that
they choose to use the phone during breaks from studying. The decision to use the smartphone
separately from studying is a strong SRL strategy, demonstrative of mindful phone use as well as
focus on studying through avoiding distraction and avoiding media multitasking.
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Temptation
This theme reflects an overall sentiment that the smartphone is tempting to use while
studying but should be avoided to support focused attention. Two subthemes emerged from this
theme to reflect how temptation tends to impact self-regulated smartphone use. These subthemes
reflect failure to resist temptation and success in avoiding distractions from the smartphone,
respectively.
Reports of trying to avoid or ignore the phone were relatively frequent among the data.
Negative associations with motivation and increased distractibility were expressed by some
participants, leading to the development of a subtheme labelled “Failure to Abstain.” Please see
the exemplar below:
“I try and turn it over so I cannot see the screen, but it is typical of me to
take breaks and get lost doing random things on my phone” (A24)
A second subtheme, “Resisting Temptation,” reflects stronger SRL in which strategic
choices are made to resist using the smartphone in favor of a better learning environment. Choice
of environment becomes a strong SRL strategy when the learners chooses or curates a space in
which they think they are most likely to learn (Zimmerman, 1990). Notably, students reported
placing their smartphones at a distance or face down in order to avoid distraction and contribute
to a better study environment. For examples, see the following excerpts:
“I will turn on vibrate only and turn off all notifications other than
messages. I then will place my phone on the desk away from me." (A210)
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“Put it away to charge, keeping it away from my sight.” (A73)
The findings suggest that students are using their smartphones to engage in media
multitasking while studying. As depicted in the conceptualization of SRL offered in Figure 1, the
learner’s thoughts about knowledge influence metacognition and motivation, further influencing
SRL strategy use. Students who provided details about their decisions to avoid their smartphone
while studying demonstrate strong metacognitive skills that result in good SRL and focus on
studying.

“Do you tend to multitask while studying? If so, how?”
The thematic analysis of responses to this question resulted in 6 themes and 3 subthemes
of multitasking while studying. These themes and subthemes, along with description of each, can
be seen in Table 2.
During analysis, words that were potential answers to the question were kept in a list of
open codes. Words such as “focus,” “concentration,” and “distraction,” were of particular
interest given the framework of the study and its purpose of revisiting the SALI to explore its
measurement of self-regulated smartphone use. Open codes were collated into themes through
axial coding, and themes were reviewed in terms of the data and the SRL framework.
An initial theme related to participants mentioning focus and distraction was later divided
to capture different sentiments regarding the impact of multitasking on students’ abilities to
maintain focused attention while studying. This theme ultimately became a foundation for
classifying multitasking themes according to their potential to assist in learning.
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Table 2. Themes of Multitasking While Studying
Themes
“Yes, I multitask all of the

Subthemes
Tendency to multitask while
studying

Definitions
Multitasking occurs while
studying

Perceptions of Enhanced
Focus

Multitasking may be a
strategy for learning

time!”

“No, it becomes too hard to

Multitasking is distracting
while studying

focus.”
“I have to.”

Multitasking as a necessity

Conditional Multitasking

Multitasking in specific
conditions only

Multitasking Confusion

Misunderstanding the
definition of multitasking

Music Multitasking

Helpful

Music is helpful as a
background noise

Harmful
Music interferes with focus
while studying
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“Yes, I multitask all of the time!”
A theme among this sample of students is a tendency to engage in multitasking while
studying. In general, this means engaging in multiple behaviors and attending to one or more
tasks at the same time. Students that self-reported multitasking while studying provided details
about these behaviors, as seen in the following excerpts from the data:
“I do multitask while studying. I will often work on two assignments at
once, scroll through social media, listen to music, and text.” (B112)
“All the time. I spend a good amount of time studying and then I either
go on my message or I eat. And then I do all three things at the same
time.” (B175)
Some students who expressed a tendency to multitask also provided details about their
behaviors and a perceived positive effect on their abilities to focus while studying, saying,
“Yes, I multitask all of the time! I consider listening to music, drawing,
or other creative tasks to be multitasking while I study, but it can help
me focus.” (B24)
“Yes. I get bored pr distracted easily so I tend to try and work on
multiple things at once and I will usually be watching a movie while
studying as well.” (B135)
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“No, it becomes too hard to focus”
A second theme of multitasking while studying is characterized by students’ reports that
they cannot multitask because of its negative impacts on their learning. Students provided
various explanations to represent this theme below:
“No, it becomes too hard to focus.” (B70)
“Not really because I get distracted easily if i try to multitask while
studying” (B182)
“I do not multitask while studying because it slows me down. If I do
other things while studying, my brain will not fully be engaged in the
assignment.” (B77)

“I have to”
Some students suggested that multitasking was essential for studying, often due to family
obligations and parenting responsibilities. Others described that multitasking was an effective
strategy for managing other tasks and responsibilities while studying. It seems that students
expressed the behavior as a necessity in order to keep up with the demands of life in the limited
hours of each day.
“I am a mom so I have to but I try to minimize distractions and study
during morning hours vs night hours.” (B106)
“I try not to, but my life and school schedule require me to do so. I try to
study during dead space while working. Once I get home I have to juggle
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homework, cleaning, cooking, keeping everyone in the house ready for
the next day, and the many doctor's visits I have each month. This
semester I had to balance my normal schedule with moving and showing
the house to potential tenants. My life, as well as many others, does not
have any time to focus just on studying.” (B165)

Conditional Multitasking
Students make choices about their engagement with multiple tasks simultaneously. At
times, these decisions are based on conditions of the material they are studying. Students tend to
consider the difficulty of an academic in order to make decisions to multitask or avoid
multitasking. Often, students report that they will engage in simultaneous tasks while studying if
they are not challenged by the material but do not choose to divide their attention when learning
something that is perceived as more difficult.
“I try to limit how much I'm multitasking. If I'm struggling with the
material I'm studying, I won't multitask, but if I'm studying material I'm
fairly comfortable with, I often listen to instrumental music.” (B75)
“Sometimes. Depending on the complexity of the subject, I may listen to
music while I study.” (B108)
“When studying no I like to stay focused. But when working on
assignments I tend to watch YouTube as a "background" noise.” (B16)
Evidence of conditional multitasking was also present in the data corresponding with the
first research question related to smartphone use while studying. One student provided an
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example of the conditions in which they choose to media multitask specifically with the
smartphone, saying:
“If I'm studying for something very important I set it to do not disturb
and put it out of arms reach. If I'm just doing homework or something
more casual, I check my notifications and take breaks to text or use
social media somewhat regularly.” (A120)

Multitasking Confusion
A theme that emerged details students’ confusion surrounding multitasking. Throughout
the data, students reported multitasking and proceeded to describe a different behavior, one that
is not multitasking at all. As suggested by researchers, a more appropriate term for the behaviors
described is task-switching because there is no evidence of two tasks being performed at once
(Kirschner & De Bruyckere, 2017).
Behaviors that involve taking a break from studying are more closely aligned with taskswitching because the student attends to one task at a time. Those who reported taking breaks to
use their smartphone or engage with other activities contributed to this theme given the
discrepancies in their definitions of multitasking.
This theme represents responses that include taking breaks and switching away from
studying in support of the overall sentiment that students are confused about multitasking. The
patterns described in excerpts below cannot be considered multitasking because the learner does
not attempt to divide their attention. When asked about the tendency to multitask, students
shared:
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“Yes. For example, for math class I have my calculator, notebook, and
computer ready to do assignments. I organize all my notebooks and
folders to be prepared to transition from one class to another. I set
breaks for myself.” (B143)
“Yes, sometimes when I'm working on a hard task that is extensive, I
also like to be working on easy tasks in between. This way I'm still
"accomplishing" something and feel good about it. (B107)
Although this student expressed engagement in difficult and simple assignments,
additional detail about how the tasks are performed (i.e., “in between”) reveal that the activities
are not concurrent and do not constitute multitasking.

Music Multitasking
Interestingly, a subtheme of multitasking with music emerged that may provide support
for background music as a strategy for SRL. Students reported playing instrumental music (e.g.,
without lyrics) and music in foreign languages (e.g., lyrics that cannot be readily understood) to
act as background noise. This is somewhat surprising given the known negative relationship
between multitasking and academic success (Alghamdi et al., 2020). However, music that does
not require much information processing may be less likely to result in cognitive resource
expenditure and could be viewed as relatively automatic in comparison to other multitasking. As
supported by the literature, fully automated activities do not result in the same negative task
performance as other attempts to multitask (Kirschner & De Bruyckere, 2017). Students
mentioned interference from music that is not conducive to their learning, saying,
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“I try not to multitask when studying (listen to music, have background
noise) because it does not help me.” (B178)
“… I don't trust myself to multitask. I cannot even listen to music while
studying, otherwise I will begin to dance in my seat or sing/hum along to
the song. Its best for me to just focus on the one task before I allow
myself to another.” (B109)
Other students reported that background noise can be useful as a learning strategy. Music
that is chosen with the intention of acting as a background noise may not be viewed as a true
multitasking behavior. One student provided evidence of their confusion surrounding music as
multitasking, stating,
“If listening to music while studying constitutes multitasking then yes, I
do.” (B150)
The potential for background noise from music to cause interference leading to
distractions and interruptions from studying is a topic for future work discussed in Chapter 5 as
this phenomenon is likely to have implications for the SALI.

Revisiting the SALI
Findings can be viewed and explored in terms of the 3 factors measured by the SALI
(i.e., Focus on Studying, Mindful Phone Use, and Phone Knowledge) (Hartley et al., 2020b).
Themes and subthemes are discussed in terms of their support or lack thereof, for SRL skills.
Additionally, dimensions of the SALI provide a structure in which findings can be analyzed to
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determine support for the measure. Overlap between items and factors of the SALI and findings
of this study reveal that reported smartphone use is consistent with the current factors of the
SALI, particularly Focus on Studying and Mindful Phone Use. Minor inconsistencies and key
recommendations for future development of the measure are discussed further in Chapter 5.

Focus on Studying
Themes that exemplify focused attention while studying are representative of good SRL
through effortful cognitive control. Preservice teachers seek to avoid distractions while learning
by employing a number of strategies to regulate learning and achieve academic success.
Strategies for avoiding distraction and multitasking that emerged from the data can help clarify
specific types of smartphone use for future work in this area.
Avoiding Distraction. Findings suggest interference from the smartphone creates
distractions that must be avoided for academic success through SRL. Participants reported
various ways to avoid distractions, including notification management. This theme and its
subthemes represent levels of notification management that range in their support for avoiding
distractions for SRL. While silencing the phone and turning the ringer off may seem like an
intuitive solution to manage incoming notifications, it is important to consider how additional
notifications, particularly vibrations, tends to impact focus while studying. A better strategy for
avoiding distractions might be turning the ringer and vibration off because this eliminates audio,
visual, and physical alerts.
It is worth recognizing other smartphone-related accessories that have the potential to
send notifications functioning as distractions that negatively influence SRL. A detailed
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exploration of new technologies and potential support for SRL is beyond the scope of the current
study, but it is worth considering how accessories (e.g., smartwatch, headphones) and features of
the phone (e.g., handsfree calling) may impact self-regulated smartphone use by way of
distracting the learner. The smartwatch is of particular concern given its physical attachment to
the wrist.
In addition, modern technology allows computers, tablets, and other devices to be synced
with the smartphone for duplicate notifications can be shared across connected devices
simultaneously. These smartphone-adjacent alerts are able to interfere with learning while
studying through distractions. Distractions are thought to become interruptions when left
unmanaged since the learner must attend to these by engaging or ignoring the interference
(Rosen & Gazzaley, 2006). Potential for smartphone accessories to create distraction and
encourage media multitasking can be considered for future work and SALI development because
it is important to understand and assess how additional notifications are managed in support of
SRL.
Findings related to communication while studying indicate that students choose to
communicate actively and passively, but it is not clear how either of these styles of
communication while studying positively impact SRL. It seems that initiating communication
and fielding incoming messages or calls are harmful to the learner’s ability to maintain focus on
studying by avoiding distractions. In fact, these behaviors can be viewed as engagement with
interference leading to interruptions from studying due to the media multitasking that occurs
while using the phone. Unfortunately, a learner’s good intention to communicate with a peer
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while studying may result in more harm than good because of consistent distractions from
focused attention.
Table 3, seen below, was created by the developers of the SALI. It has been modified for
the current study with the intention of displaying what is consistent and what may be missing
from the SALI in terms of the findings from the current study. Originally identified as AD3,
Focus item 5 is reverse scored, indicating poor focus on studying (i.e., “I occasionally stop
studying to look up unrelated information on my phone.”) (Hartley et al., 2020b). The item has
potential to confuse some students who reported using the smartphone to take breaks from
studying. Use of the smartphone for entertainment and viewing content that is not relevant to
studying is clearly not a strong strategy for SRL, but taking a break could be a form of cognitive
resource management in favor of strategic SRL. The term “occasional break” could be more
appropriate.
A final recommendation to enhance the items related to avoiding distraction is informed
by the theme of Temptation. Students described the nature of the smartphone as a distraction and
frequently suggested that it takes considerable effort to resist it while studying. Focus item 4
(i.e., “I avoid checking my phone for notifications while studying.”) is consistent with the
subtheme of Temptation labelled “Resisting Temptation.” What is missing in terms of the
findings is another subtheme of Temptation, labelled “Failure to Abstain,” in which students try
not to use the smartphone but ultimately fail to regulate the behavior. It could be helpful for a
future item to attempt to represent this effort to abstain as could qualify as a form of SRL, albeit
less sophisticated than avoiding the device altogether.
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Multitasking. The SALI includes a number of items related to multitasking with the
smartphone, also referred to as media multitasking. This construct is consistent with self-reported
smartphone use among the sample. Themes of communication align with multitasking behavior
that is not indicative of strong SRL skills. A subtheme of Entertainment, “Curing Boredom,” is
another finding in which media multitasking while studying has been reported. A high rating on
focus item 3 represents poor focus on studying due to the division of attention that occurs when
multitasking. This item related to social media use appears to be consistent with the findings of
the study (e.g., Communication and Curing Boredom encompass different forms of social media
use while studying).
Multitasking, or task-switching, appears to be more prevalent than other, more efficient
strategies for SRL, including the use of the smartphone as tool for studying. A portion of
participants mentioned that the smartphone was helpful in their planning, organizing, and
monitoring learning while others found the device to be more distracting than beneficial. It may
be important to understand how attitudes about the smartphone as a tool for studying occur to
better understand media multitasking while studying. A student’s confidence in their ability to
apply multitasking as a strategy is informative for measuring self-regulated smartphone use
because of misconceptions about multitasking ability.
In terms of what may be missing from the multitasking items with the Focus on Studying
factor, findings from the analyses can provide some information about multitasking confusion/
As previously mentioned, it is necessary to account for entertainment-seeking, media
multitasking behaviors beyond social media, direct messaging, and watching videos. Music
emerged as a theme of smartphone use and multitasking while studying. Therefore, it is likely
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important to distinguish music from other forms of multitasking by adding an item designed to
capture attitudes about music as multitasking.
In the development of the SALI, items related to music were removed from the initial
development of the SALI when they did not load to a factor. There may be potential to reword
the original items to capture different intentions behind choosing to listen to music while
studying (e.g., perception of background noise enhancing focus).
Finally, in addition to clarifying the definition of multitasking to prevent ambiguity in
responses, the SALI may be improved by adding items intended to measure students’ perceived
ability to engage in SRL. Previous work has largely adopted the use of Bandura’s Children’s
Self-Efficacy Scale (CSES) (2006) to measure SE and SESRL. Several items from this measure
could be included in a revised SALI to assess SE for SRL, especially in terms of avoiding
distraction and multitasking. These include the following items out of a SESRL validation study
(Usher, 2008).
Item 2: “How well do you study when there are other interesting things to do?”
Item 3: “How well can you concentrate on your schoolwork?”
Item 5: “How well can you arrange a space to study at home where you won’t get
distracted?
Item 6: “How well can you motivate yourself to do schoolwork?
The first item (i.e., Item 2) in particular may be able to assess SESRL in terms of
learners’ perceptions of their capabilities in applying strategies to focus on studying for self-
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learning. Item 5 is also of great interest to improve the SALI because it is concerned with
studying at home, consistent with the existing items in the Focus on Studying subscale (Hartley
et al., 2020b).

Mindful Phone Use
Within this factor are 4 items intended to capture information about mindful use of the
smartphone. The item Mindful 1 (i.e., “I pay attention to how much time I spend on different
phone applications.”) is consistent with metacognitive regulation of cognition. In comparing and
contrasting this item with the findings of the current study, it is unclear if the wording of this
item best represents mindful phone use. This position argues that mindfulness of time spent on
one app could be as important as mindfulness of time spent across different apps. It may ease
interpretability to use a more general phrasing (e.g. “I pay attention to how much time I spend on
my phone.”).
Other items to assess mindful phone use do well in capturing the importance of
notification management for self-regulated smartphone use. Mindful items 2 and 4 seem to touch
on several themes and subthemes, including Notification Management, Resisting Temptation,
and the time management aspect of the subtheme Good Study Tool. In regard to what may be
missing in this dimension, inquiries of specific notification management subthemes (e.g., Ringer
Off vs. Do Not Disturb) can be utilized to gain a bit more information about self-regulated
smartphone use. Again, because vibration-only notifications can be distracting, it could be
helpful for the measure to provide choices allowing participants to specify how notifications are
managed.
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Passive Communication that involves screen calls for importance or urgency could be
important to distinguish in a revised measure. This theme of smartphone use may not be present
in the measure, but the findings suggest that this behavior could be common for students with
social obligations and other responsibilities outside of academic work. Therefore, it may be
necessary to understand how screening notifications for importance can influence SRL through
mindful decisions about managing distractions.
Mindful item 3 appears to mention apps for tracking smartphone use in favor of mindful
use through metacognition and regulation of attention. This is consistent with previous work
suggesting the comparison of subjective, self-reported smartphone use with objective, datadriven information can allow for more valid inferences of data analyses (Hartley et al., 2020a;
Hartley et al., 2020b).
Each of the items with the factor of Mindful Phone Use represent metacognition about
using technology, previously labelled “digital metacognition” (Rosen et al., 2013). This is
consistent with the factor itself and could be a close synonym for what is measured here in the
SALI. Future research may compare and contrast these scales to further improve the validity of
this factor for evaluating mindful phone use.

Phone Expertise
Examples of students’ general phone knowledge within the findings also provide support
for items within the SALI. There was little to no suggestion of students facing challenges or
difficulties in understanding how to use smartphone technology. The emergent theme
surrounding smartphone notification management is consistent with the items in the Phone
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Expertise subscale of the SALI because subthemes such as Do Not Disturb Mode and Ringer Off
emerged to reflect excellent knowledge of smartphone use features Perceptions of challenges
surrounding the ability to utilize the smartphone as desired did not emerge from the data. These
subthemes offer support for the Phone Expertise items within the SALI given the consistencies
between those items and the emergent findings. Finally, the construct is supported by previous
results from the SALI (i.e., piloting and development) because the near unanimous consensus
reflects confidence and efficacy among students regarding the use of the smartphone as intended
(Hartley et al., 2020b).
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Table 3. SALI Factors and Items

Factor

Item

New Item
Identifier

Original
Identifier

Studying: Rate how typical each of the following activities is for you while studying.
Not at all typical of me (1), Not very typical of me (2), somewhat typical of me (3), Fairly typical of me (4), Very typical of me (5)

Focus while
studying

I check any new phone notifications while studying (reversed).

Focus1

MT4

I respond to direct messages on my phone from friends and family
while studying (reversed).

Focus2

MT3

I pay attention to what is happening on social media (e.g., Instagram,
Facebook, Snapchat) while studying (reversed).

Focus3

MT1

I avoid checking my phone for notifications while studying.

Focus4

AD2

I occasionally stop studying to look up unrelated information on my
phone (reversed).

Focus5

AD3

I simultaneously watch videos while studying (reversed).

Focus6

MT2

I find the notifications on my phone contribute to my mind wandering
while studying (reversed).

Focus7

AD4

Rate how typical each of the following activities is for you.
Not at all typical of me (1), Not very typical of me (2), somewhat typical of me (3), Fairly typical of me (4), Very typical of me (5)

Mindful phone use

I pay attention to how much time I spend on different phone
applications.

Mindful1

MU3

I set aside time where I restrict my use of the phone.

Mindful2

MU4

I use apps that help me monitor my phone usage.

Mindful3

MU5

I set tight restrictions on the apps that are permitted to send me
notifications.

Mindful4

MU2

*Compare your level of expertise with your peers on the following smartphone functions:
5 point Likert: below average (1), average (2), above average (3), excellent (top 20%) (4), expert (top 5%) (5)

Phone Expertise
(PE – previously
Phone Knowledge)

Scheduling functions such as setting 'do not disturb' times on my phone.

PE1

PK5

Application usage statistics such as checking how much time I spend on
different applications.

PE2

PK4

Application notification settings such as how to restrict an app from
sending specific types of notifications.

PE3

PK3

Data connection settings such as how to switch between wi-fi and
your service provider. (new item)

PE4
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Chapter 5: Discussion
The purpose of the present study to explore smartphone use while studying is intended to
address gaps or inconsistencies within the SALI measure. Themes that emerged from data
analysis revealed that students use their smartphones while studying, to communicate, find
information, and entertain themselves by media multitasking. The findings are consistent with
previous work that highlights increasing smartphone use among students while learning. In
addition, themes related to the challenges of cognitive resource management while using the
smartphone and studying support the constructs measured in the SALI, especially Focus on
Studying and Mindful Phone Use (Cheever et al., 2021; Hartley et al., 2020b).
This study was guided by SRL theory framework and its conceptual framework presented
in Figure 1. Students’ responses to questions about their smartphone use while studying and
tendencies to multitask while studying also guided the current study. Data related to smartphone
use and multitasking among education students were analyzed in terms of the processes of SRL
(i.e., goal setting, monitoring progress, evaluating strategy use and progress towards a goal, and
adjusting strategies as needed). Student responses that illustrate strong and poor SRL strategies
are further examined here in order to answer the study’s research questions.

RQ1: What smartphone related behaviors do preservice teachers report while studying
Throughout the response data, students expressed tendencies to engage with their
smartphones while studying. From using the phone as a tool for studying to communicating with
friends, to checking in with social media, students are making choices to use their devices while
SSRL.
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The findings suggest that students have identified the smartphone as both a distraction
and as a helpful tool in their learning. It seems the difference in the learner’s intention of
smartphone use plays a key role in the extent to which SRL occurs. For instance, if a student
chooses to multitask with their phone while studying, it may be likely that they view
multitasking as a useful strategy for learning. This can be problematic for in terms of avoiding
distraction and may influence students’ perceptions of efficacy for focusing attention while
studying.

Active and Passive Communication
The smartphone can be used in ways that support SRL, for example, functioning as an
tool to communicate with peers. However, smartphones can also present serious risks to
motivation, metacognition, and focused attention when used without intention and mindfulness.
Intentions of the learner are closely related to mindful phone use and are important to consider
when investigating students’ self-regulated smartphone use
Mindfulness is an important function of metacognitive processes in which the learner is
aware of their own thoughts and intentional about where their attention is paid. For the learner, it
is important to engage in metacognition while deciding whether or not to use the smartphone
while studying. The learner’s understanding of their knowledge and thoughts about their
knowledge influence decisions about SRL strategy use (Schraw & Dennison, 1994). Students
who understand metacognitive processes and use these to set intentions are more likely to benefit
from SRL strategy use through the management of cognitive resources.
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Intention of smartphone use while studying can apply to each theme of smartphone use
while studying. In terms of using the phone for communication, for instance, the student who
actively or passively communicates by initiating direct messages on social media and answering
incoming text messages is not demonstrating mindfulness, or awareness and regulation of their
attention to support learning. Neither active nor passive communication while studying is a
strong SRL strategy because the learner chooses to allow interference from their smartphone,
opening doors for interference to distract and interrupt learning. When the learner chooses to
actively communicate while studying by sending messages or making phone calls, interference
from media multitasking and task-switching creates interruptions that impact information
processing, focused attention, and academic success use (Kirschner & De Bruyckere, 2017;
Rosen & Gazzaley, 2016).
The smartphone should be recognized for its potential to interfere with SRL so that
students can use better strategies to minimize distractions, including actively and passively
communicating while studying. Intention of smartphone use for communication becomes
important in order to assess how the smartphone tends to influence decisions about using the
smartphone in the study environment. Future work may place a focus on intention of use when
using the phone as an aid while studying in order to guide its development as a strong strategy
for SRL.

Notification Management
Subthemes that reflect levels of notification management range from strict (i.e., Phone
Off and Do Not Disturb) to poor management of smartphone-related distractions (i.e.,
Notifications Allowed). Eliminating noisy notifications and physical vibrations that are designed
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to direct attention towards the smartphone are important for success with the processes of SRL.
Silencing the ringer (i.e., Ringer Off) is an attempt to manage notifications in favor of maintain
focus on studying, but physical vibrations make this strategy less effective than stricter
management. Beyond notification management, students mentioned checking in with their
devices periodically but a lack of information regarding how notifications occur is needed to
further explore the behavior of checking.

Curing Boredom
Students frequently mentioned checking in with their smartphones while studying as a
form of entertainment, but it is unclear due to a lack of information why this behavior occurs.
Although not explicitly stated by each respondent, “checking” is likely intended to entertain the
learner. However, other explanations from previous work may lend a hand in gaining a better
understanding of this phenomenon.
It could be possible that checking behavior develops from consistent use until a habit is
formed. Perhaps classical conditioning has impacted students’ patterns of smartphone use as they
expect incoming notifications or updates. Other explanations may be related to the psychology of
“the fear of missing out” (FOMO). More specifically, nomophobia may play a role in the
frequency with which users check in with the phone as researchers have linked increased anxiety
to an inability to access one’s smartphone (Cheever et al., 2021).
Whether checking behaviors are automated, compulsive, or performed to reduce
smartphone induced separation-anxiety is not yet clear and could be explored in future work.
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However, checking the smartphone while studying is not a strong strategy for SRL given its
invitation to distractions from the task at hand.
Other attempts to cure boredom while studying are reflective of poor SRL strategies,
especially those related to media multitasking. Examples from the data include watching
YouTube, TV, and movies, or browsing and scrolling through social media, all of which
constitute media multitasking and demonstrate lack of focus while studying.

RQ2: How do preservice teachers report using their smartphones to multitask?
Students also reported details surrounding their attitudes about multitasking while
studying. While some students reported confidence in their self-efficacy for multitasking, or
engaging in two or more tasks simultaneously, others reported refraining from multitasking due
to observed negative impacts on attention and motivation. These areas are explored in terms of
SRL theory and in terms of the Smartphone and Learning Inventory (SALI).
Themes of multitasking while studying reported by students may provide insight into
students’ behaviors while studying. Given the self-regulated learning theoretical context of the
current study, self-reported strategies to avoid multitasking and distraction are of particular
interest. Throughout the response data, students expressed various reasons as to why and how
they tend to multitask while studying.

Multitasking: “I have to”
Themes of multitasking while studying highlight a tendency among participants to
engage in one or more tasks at the same time while studying. Students who multitask while
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studying, especially with their devices, are allowing their attention and cognitive resources to be
divided among multiple activities. Students may be more likely to multitask if they consider this
to be an effective strategy for learning. For instance, the theme “I have to” represent students
explanations that multitasking was a necessity to manage limited resources and stay on top of
their assignments while working and managing social relationships. However, these behaviors
have been linked to poorer outcomes for the learner, especially when media multitasking, or
using a digital device while studying (Kirschner & De Bruyckere, 2017).
A highly self-regulated learner manages their resources by methodically applying
strategies in order to meet their goals. Consideration of cognitive control abilities (e.g.,
limitations on attention and working memory) can influence SRL strategy choice and use.
Knowledge of cognition is also likely to influence how the learner will choose to self-regulate
their learning as differences in understanding of cognition directly impact learning behaviors and
strategy use.
In contrast, poor SRL strategies are those in which cognitive resources are not effectively
managed or not managed at all. The learner that does not engage in mindfulness by noticing
where attention is paid is less likely to avoid distraction and self-regulate their learning for
academic success. Likewise, the learner that does not think about their thoughts is not likely to
regulate or attempt to control cognition while learning. is less likely to avoid distractions while
learning either because cognition is not controlled. The result of poor resource management is
openness to distractions from learning that constitute poor SRL skills and less academic success.
Lack of cognitive resource management by way of multitasking is a poor SRL strategy
since the learner does not seek to avoid interruption. The capacity to task-switch and media
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multitask through smartphone technology has previously been linked to poor academic
achievement and could have implications for self-regulation in learning (Alghamdi et al., 2020).
Students may be tempted to spend more time with their smartphones and less time studying or
participating in processes of SRL. To improve SRL strategy use, students may benefit from
education, practice, and application of cognitive resource management skills as well as a deeper
understanding of innate cognitive ability.

Multitasking Confusion
The pronounced reports of students engaging in multiple tasks while studying may
warrant some discussion in order to explore implications for the learner. Previous work has
suggested that some clarification is needed when discussing multitasking as any behaviors
exhibited when multitasking can better be described as task-switching. Cognizing and attending
to two or more tasks at a time can seem to occur but researchers have found that the brain is
rapidly alternating between tasks and behaviors (Cheever et al., 2021). The demands placed on
cognition results in attention that must be divided among tasks, causing more time spent and less
efficiency in completing tasks than when students focus their attention on one thing at a time.
Therefore, students that report successfully multitasking may actually be rapidly switching back
and forth between tasks, such as texting and studying.
Differences in students’ beliefs about the ability to multitask revealed that knowledge and
understanding of multitasking as a behavior were inconsistent among the sample. For example,
students claimed to multitask and went on to describe behaviors that are not performed at the
same time, indicating confusion about the definition of multitasking. Variations in students’
understanding of multitasking were the basis for “Multitasking Confusion” as a theme of
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multitasking that is not multitasking at all. Going forward, there is a need to differentiate taskswitching from more harmful multitasking in order to minimize negative implications for SRL,
including the use of multitasking as a positively perceived strategy.
The current study demonstrates the regularity of multitasking behaviors during learning,
particularly when the smartphone is present. Multitasking as a behavior or learning strategy
appears to be misunderstood at best and ill-informed, at worst. The inconsistencies in students’
epistemic beliefs about the ability to multitask and what multitasking is may provide an
opportunity for education about task-switching and limitations of our cognitive abilities.
While studying and engaging in another behavior at the same time, a person’s attention
becomes divided. Interference from external and internal sources or environments presents more
challenges for the learner to overcome in order to learn and study most effectively. Encounters
with interference result in decisions about whether to give attention to the interference or avoid
it. Attention is required for the executive functions that are responsible for SRL, including
metacognitive processes, planning, organizing, evaluating, and decision making (Hilpert et al.,
2013; Rosen et al., 2018).
Good self-regulated learners are likely to avoid distraction by making decisions not to
engage with interference from their environment. Poor self-regulated learners may engage with
interference, allowing external or internal stimuli to distract and interrupt their work. Students
choosing to multitask as a strategy for SRL may experience lower GPAs (Lepp et al., 2015)
through poor self-efficacy for self-regulated learning (Alghamdi et al., 2020).
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Another explanation of students’ preference for multitasking could be related to
differences in types of thinking. Previous work has explained how two cognitive systems interact
in the brain to inform human behaviors (Kahneman, 2011). The system 1 brain (e.g.,
unconscious, emotional, and impulsive) does not consider outcomes while making decisions and
is more concerned with immediate gratification than system 2 (e.g., conscious, logical, and
effortful). System 2 thinking allows the learner to make thorough decisions in favor of their
learning, but the brain does not readily utilize these processes without direction (Kahneman,
2011). An understanding of system 2 for managing cognitive resources can be helpful in
balancing the system 1 instinct to task-switch, or multitask.

Music Multitasking
The findings of the current study suggest that students are listening to music while
studying and many do not consider it a distraction from learning. Given these findings, it may be
necessary to understand how the use of music while studying tends to interact with learning.
Each set of responses from participants revealed themes related to listening to music while
studying. While it is not clear how music may impact learning, it is necessary to understand if
background noise functions as multitasking or as a strategy for SRL.
A theme of confusion surrounding multitasking coupled with a tendency to listen to
music while studying may have implications for SRL as well as for the SALI. It may be
important to clarify the definitions of multitasking and task-switching for future respondents in
order to communicate the extent to which music is considered multitasking while studying. In
theory, a student who does not view music intended to create ambiance and background noise as
multitasking will not accurately report tendencies to multitask within the SALI. Therefore, the
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measure may be enhanced by thinking about items intended to measure the learner’s perceptions
of efficacy for SRL, including information about multitasking.
Understanding and measuring the learner’s intentions in using music may also be
important in determining support for it as a strategy for SRL. Students could benefit from being
mindful of the impact of music on focus while studying. Perhaps certain music that is chosen
with intention (e.g., classical music) can be viewed as a strategic choice for learning. It is critical
for the learner to engage in metacognition about music multitasking while studying and to
practice mindful phone use by being intentional about SRL strategy choice and application. In a
self-regulatory fashion, the learner must critically evaluate the usefulness of the chosen strategy
and make the necessary adjustments to improve learning.
Finally, ambiguity surrounding multitasking and our capacity as humans to multitask may
result in false beliefs about learning and knowledge. These beliefs have the potential to become
incorporated in students’ personal epistemologies and are likely to influence future learning.
Educators may be able to bring awareness to the limitations of human cognition and teach
metacognition about smartphone use and media multitasking while studying.

RQ3: Does the SALI accurately capture self-regulated smartphone use?
Research question 3 asks how well the SALI accurately captures self-regulated
smartphone use. A bottom-up approach to thematic analysis provided organic information about
the role of smartphones while studying. This approach was chosen in tandem with a top-down
approach to thematic analysis in order to explore data in terms of the theoretical framework and a
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priori knowledge of SRL theory. Themes and subthemes of smartphone use while studying and
multitasking while studying are intended to answer the third and final research question.
The findings reported in this study provide rich information about how the smartphone is
used or managed while studying. Details about multitasking behaviors and attitudes emerged,
providing context for examining the SALI in terms of its accuracy in capturing self-regulated
smartphone use in support of learning. Given the known negative relationship between cell
phone use, media multitasking, and academic success, implications and key recommendations to
enhance the SALI are discussed. Perceptions of efficacy for SRL are also discussed in another
approach to capture information about self-regulated smartphone use.

Implications
The findings of the current study suggest that the smartphone is typically present in the
learning environment. As smartphones appear to be gaining popularity, it is important to
consider how these devices can impact the learning environment and students’ subsequent ability
to focus, concentrate, and attend to academic tasks.
Self-Efficacy for SRL. An important concept for SRL is individual self-efficacy for selfregulated learning (SESRL). Academic achievement through SRL is dependent on the learner’s
choices to utilize learning strategies and persist through challenging tasks. Achievement for the
learner increases self-motivation and encourages the likelihood that the student will continue to
use SRL skills. Success with SRL leads to the learner setting increasingly more challenging
goals for their learning and gaining self-efficacy for SRL.
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Research suggests self-efficacy is a both product of successful learning as well as a factor
in motivation to learn (Zimmerman, 1990). The confidence an individual has in their ability to
apply strategies for SRL is self-efficacy for self-regulated learning (SESRL) (Zimmerman &
Bandura, 1994 as cited by Alghamdi et al., 2020). Previous research has uncovered relationships
between students’ academic achievement and SESRL.
Interestingly, researchers have found that more cell phone use is linked to significantly
lower GPAs among college students (Lepp et al., 2015). The same study also found a significant
negative relationship between cell phone use and SESRL. A more recent study further explored
these connections for the learner by investigating multitasking that is typical for smartphone
users. SESRL was found to fully mediate the inverse relationship between GPA and multitasking
as students with higher levels of self-efficacy tended to multitask less often, resulting in a high
GPA. In contrast, heavy multitaskers had lower GPAs through beliefs about their skills and
ability to learn (Alghamdi et al., 2020). The results offer support for the importance of SESRL in
academic success and may have implications for the SALI.
Focused attention arose as a primary topic of the discussion, given the findings related to
multitasking and smartphone use while studying. Participants responded to both questions (i.e.,
“What do you do with your smartphone while studying?” and “Do you tend to multitask while
studying? If so, how?”) with information about distractions and the perceived ability to stay
focused. The latter can be thought of as self-efficacy for focused attention because the concern is
the learner’s perception of their ability to maintain focus.
Smartphone use and its relationship with attention is essential to understand. In an
attention economy, one of the most valuable resources available to us at all times is our attention.
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The implications of smartphone use and its potential to negatively impact attention can be
helpful for students in understanding strategies for SRL, such as placing stricter controls on their
use of devices while studying and learning. Implications for the classroom could spur changes in
the current approach to smartphone use inside the classroom by allowing students to periodically
check the phone in an effort to limit anxiety and nomophobia (Rosen et al., 2018).
Mindful phone use may support self-efficacy for focus if the learner practices cognitive
control. Time management apps, including Screen Time and App Usage trackers may provide
information to the user to frame perceptions of efficacy for focus. With guidance to develop
focused attention and control, learners may be able to increase perceptions of self-efficacy for
focus.

Limitations
This study was limited by self-report error and bias. A variation of an external audit was
performed to verify findings but member-checking with participants may be a better indicator
that themes accurately captured smartphone use and multitasking while studying.

Future Directions
Themes of smartphone use while studying and themes of media multitasking can inform
the future development of the SALI. These themes can be used to inform the revision or addition
of items in the SALI in order to best capture how self-regulated smartphone use and its impacts
on SRL development and strategy use.
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The findings of the current study (i.e., themes of smartphone use while studying and
multitasking while studying) support further development of the SALI based on the specific
information provided in the data. Future work may focus on the development of an additional
item intended to capture additional smartphone distractions that are not present in the SALI as it
currently exists. Other devices that are interconnected with smartphones can have implications
for SRL and the SALI in measuring it.
Member-checking to ensure validity of the findings and think aloud exercises with
participants to develop items can help to enhance the measure. Although there was no direct
mention of nomophobia is the data, this could be an area for future work to discover more
knowledge about the prevalence of smartphone use among students.
A sequential exploratory design may be another future direction in order to quantify and
analyze data for additional analyses. Statistical analysis for future items should involve
exploratory factor analysis and confirmatory factor analysis to learn how newly added items
affect the reliability and validity of a revised measure.
Finally, borrowing from Tversky and Kahneman’s prospect theory, we may be able to
understand more about students’ decisions to engage with their devices even when there is a
known negative impact on attention (Kahneman, 2011). The theory suggests that humans are
loss-aversive and will aim to reduce the probability of a loss rather than focusing on achieving a
gain. If students understand that smartphone use while learning is linked to a loss in academic
achievement through poor cognitive control of attention, why do they continue to engage while
learning? Perhaps abstinence from the phone presents a greater loss to the learner than a choice
to invest in SRL skills, another area for future inquiry.
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SRL theory suggests that students make choices about how to approach learning, how to
monitor progress, achieve goals, and adjust strategies as necessary. The choices that students
make regarding their smartphones in learning contexts must be informed by evidence-based
strategies for SRL in a digital world. The findings suggest that students are likely to benefit from
employing strategies for SRL that are geared toward managing the ever-present smartphone and
distractions, particularly multitasking.
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Appendix A
Open Codes: Smartphone Use While Studying
Help
Look
Research
Search
Definition
Music
Podcast
Video
Videos
YouTube
Facebook
Instagram
Twitter
Tik Tok
Social media
Scroll
Scrolling
Check
Checking
Break
Breaks
Timer
Notification
Respond
Reply
Answer
Text
Message
Email
Time
Game
Disturb
Silent
Vibrate
Off
Ringer
Aside
Nearby
Next
Close
Reach
Away
See
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Ignore
Avoid
Desk
Down
List
Distract
Distracting
Distracted
Focus
Concentrate
Buzzes
Buzzing
Charge
Charger
Usually
Often
Occasionally
Webcampus
Reward
Beside
Work
Assignments
Important
Motivator
Emergency
Later
Homework
Family
Silence
Listen
Friends
Pandora
Snapchats
Background
Show
Assignment
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